Longitudinal prevalence study of diarrheagenic Escherichia coli in dairy calves.
A longitudinal study (cohort study) elaborating 1,224 rectal swabs from 221 calves aging between 1 and 12 weeks was conducted on 11 dairy farms (i) to ascertain associations between diarrhea and shedding of diarrheagenic E. coli and (ii) to facilitate the zoonotic potential assessment of E. coli strains shed by young calves. Calves were screened weekly by PCR of swab cultures for shedding of enterotoxigenic E coli [ETEC; by detection of heat stable (est) and heat labile enterotoxin genes (elt)], diffusely adhering E. coli [DAEC; diffuse adhesion (daa)], typical enteropathogenic E. coli [EPEC; bundle-forming pili (bfpA) and intimin (eae)] as well as enterohemorrhagic E. coli [EHEC, intimin (eae) and Shiga toxin (stx)]. In addition, EHEC-hemolysin- (Hly(EHEC)) and alpha-hemolysin- (alpha-Hly) producing E. coli were detected by inoculation of blood agar plates. Within the 221 calves, prevalences were 69.7% (25.2% of the 1,224 samples) for Hly(EHEC)-producing E. coli, 55.3% (19.3%) for eae, and 18.2% (4.5%) for stx. E. coli strains exhibiting an alpha-Hly phenotype were detected in 66.5% of the calves and 21.9% of fecal samples. The est gene was detectable in 31.7% of the calves from only 9 of 11 herds and in 7.8% of the samples. Calves shedding DAEC or typical EPEC were not identified. The detection frequency of virulence traits significantly depended on the calves' age and shedding dynamics differed between the traits. A significant correlation between calf diarrhea and shedding of EHEC virulence traits was determined for several postnatal periods (1 week: Hly(EHEC); 1st & 10th week: eae; 4th week stx). Shedding of ETEC (est) was associated with diarrhea in newborn calves (1st week) only. Hly(EHEC)- and alpha-Hly-producing E. coli were shed significantly more frequently by diarrheic calves in 1st and 8th week of life, respectively. The knowledge gained in this study highlights the high prevalence of zoonotic E. coli already in calves. The age-dependent shedding dynamic of the various E. coli pathovars has to be considered regarding prophylaxis as well as planning intervention studies, both for calves and humans.